Potent adjuvant action of lipopolysaccharides possessing the O-specific polysaccharide moieties consisting of mannans in antibody response against protein antigen.
It was previously reported that Klebsiella O3 lipopolysaccharide (LPS) exhibits extraordinarily strong adjuvant activity in augmenting antibody response against protein antigens in mice compared with other kinds of LPS, for example, LPS from Escherichia coli O55, O111, and O127 and Salmonella enteritidis. The present study was undertaken to clarify the relationship between the strong adjuvant activity in augmenting antibody response against deaggregated bovine gammaglobulin and the chemical structure of LPS. Among LPS from Klebsiella O1, O4, O5, and O7, only O5 LPS exhibited nearly the same degree of the strong adjuvant activity as did O3 LPS. The adjuvant activity of the other LPS was very weak in a degree similar to that of LPS from E. coli O55 and O127. Even when the natural forms of Klebsiella O3 LPS and O1 LPS were converted to various defined uniform salt forms, their adjuvant activity did not significantly differ from that of the respective natural forms. It is therefore unlikely that the difference in strength of the adjuvant activity between Klebsiella O3 LPS and O1 LPS is due to the difference in their salt forms. The common feature in the structures of Klebsiella O3 LPS and O5 LPS is their O-specific polysaccharide chains consisting of the mannose homopolysaccharides (mannans). LPS from E. coli O8 and O9, the O-specific polysaccharide chains of which consist of the mannans, also exhibited much stronger adjuvant activity than do LPS from E. coli O55 and O127, and the strength of the adjuvant activities of the former two was comparable to that of LPS from Klebsiella O3 and O5. On the other hand, LPS from Klebsiella O3 and O5 and E. coli O8 and O9 showed the ability to activate B lymphocytes polyclonally in vivo in a degree similar to that of the other kinds of LPS. From the present results it can be concluded that LPS possessing the O-specific polysaccharide moieties consisting of the mannans exhibit extraordinarily strong adjuvant activity in augmenting antibody response against protein antigen.